Background and Purpose-Basilar artery occlusion (BAO) is a stroke subtype with poor prognosis, but recanalizing therapies have been reported to be effective. We investigated whether initial admission to telemedically linked general hospitals with subsequent stroke-center transfer is related to poorer outcome than direct admission to stroke centers. Methods-All BAO cases of 3 stroke centers in Munich and 1 center in Regensburg between March 1, 2003 and December 31, 2004 were included, either if patients were directly admitted to stroke centers (nϭ23) or had initial admission to general hospitals of the telemedical network for integrative stroke care (TEMPiS) and secondary transfer to stroke centers (nϭ16). BAO was defined as angiographically (CTA, MRI or conventional angiography) confirmed occlusion of the basilar artery. Baseline parameters and therapeutic procedures were recorded. One-year follow-up was conducted prospectively. Results-Differences in baseline parameters were not statistically significant. Time from onset to first angiography was significantly longer in patients with secondary transfer (mean: 355Ϯ93 minutes versus 222Ϯ198 minutes; PϽ0.01), mainly attributable to transfer duration (mean:156Ϯ73 minutes). In-hospital mortality (22% versus 75%; PϽ0.01) and 1-year-mortality (30% versus 81%; PϽ0.01) were lower for patients with direct admission to stroke centers. Fifty-two percent of directly admitted patients versus 13% of patients with secondary transfer (Pϭ0.02) were living at home after 1 year. Conclusions-BAO patients who were admitted primarily to community hospitals had a worse prognosis. Patients with typical symptoms should have direct access to stroke centers, or may need bridging therapies.
A cute basilar artery occlusion (BAO) is a stroke subtype with poor prognosis. Older series demonstrated that treatment with anticoagulants alone was associated with a 75% to 91% mortality. 1 Recanalization of the basilar artery is correlated with better outcome. [1] [2] [3] Therefore, recanalizing therapies such as mechanical recanalization, intra-arterial or systemic thrombolysis were described to improve prognosis 1, 4 and are part of present recommendations. 5 A recently published analysis of the Telemedical Project for integrative Stroke Care (TEMPiS) demonstrated that the diagnosis of BAO determined as most probable in telemedical assessment was often (68%) confirmed by angiography or follow-up imaging. 6 However, the observed durations of emergency transfers were unexpectedly long. 7 We therefore hypothesized that prognosis of patients admitted primarily to nonspecialized hospitals and then transferred to interventional stroke centers is worse than of those admitted directly to stroke centers.
Methods
The analysis includes all patients with the diagnosis of BAO, admitted directly or after interhospital transfer to 4 academic stroke centers in Munich and Regensburg between March 1st, 2003 and December 31st, 2004. All centers have specialized neurological Stroke and Intensive Care Units and offer neuroradiological diagnostics and interventional treatment at any time. BAO was defined as angiographically (CTA, MRI angiography or conventional angiography) confirmed occlusion of the basilar artery.
Baseline Data
Baseline parameters were recorded in all patients. Level of consciousness was categorized with the Best Eye Response according to the Glasgow Coma Score. Coma was determined if eyes were not opened to verbal or pain stimuli.
Patients of the Community Hospitals (TEMPiS group)
The TEMPiS concept was already described in detail. 6 In brief, 12 community hospitals without interventional facilities may present patients and their brain images by telemedical devices at any time. Obligatory indications for teleconsultation include brain stem symptoms and decreased level of consciousness.
Patients with suspected BAO were transferred from TEMPiS hospitals to the 4 stroke centers that did not provide emergency angiographic imaging and interventional stroke treatment. BAO cases were documented prospectively as they underwent telemedical examination. 7 Duration of transfer was defined as time from start of teleconsultation until patient's arrival in the stroke center. According to the Standardized Procedures of TEMPiS, heparin or tirofiban treatment was recommended during interhospital transport.
Treatment in the Stroke Centers
BAO treatment protocols of all stroke centers included immediate heparin treatment after exclusion of intracranial hemorrhage and determination of BAO as suspected diagnosis. Decision about exact treatment was up to the stroke centers. In 3 of the centers, mechanical devices ("Merci"-retriever, "Angiojet", "Guidant Neuronet") were used in addition to intraarterial thrombolysis. All these approaches were defined as interventional treatment. Time of treatment decision was defined as time to first angiography, regardless of the type of angiography. Recanalization was assessed either directly after interventional treatment or in follow-up CT/MRI angiographies.
Complications
Intracranial hemorrhage was defined as all intracerebral or subarachnoid hemorrhages seen in follow-up CT or MRI, regardless of whether neurological deterioration was observed.
Follow-Up
Follow-up was done 1 year after the event. In patients who survived the in-hospital stay, a standardized telephone interview was conducted with the patients or their relatives. This assessment included vital status, residential status, modified Rankin Scale and Barthel Index.
For the expected severe impairment of BAO patients, good outcome was predefined as Barthel Index Ն60 or modified Rankin Scale Յ3.
Statistical Analysis
Statistical analyses were predefined and performed with SPSS 12.0 software. For all analyses concerning patient characteristics and treatment procedures, the Mann-Whitney test was used for differences in continuous variables and the 2 test or Fisher exact test were used for differences in proportions. For analysis of potential outcome predictors, a stratified analysis was performed in patients who died in-hospital or survived. Statistical significance was determined at an ␣ level of 0.05.
Ethical Issues
The patients were treated according to existing protocols of the stroke centers and the TEMPiS network. Data of patients who were not admitted to the Klinikum Munich Harlaching or to the TEMPiS hospitals were forwarded anonymously.
Results
Twenty-three patients had direct admission to the stroke centers, and 16 were primarily admitted to the community hospitals and subsequently transferred to stroke centers. In almost all patients of the TEMPiS-group, heparin (nϭ6) or tirofiban (nϭ3) or combined (nϭ5) treatment of heparin and tirofiban was started before the interhospital transport.
Baseline data, procedures and outcome of patients are listed in Table 1 . No significant differences were observed in baseline data. Time to arrival in the stroke center and time to treatment decision was significantly longer in patients with primary admission to community hospitals, mainly attributed to the duration of the interhospital transfer.
Recanalization was achieved in 87% of patients treated with interventional approaches.
Bleeding Complications
No extracranial bleeding complications were observed. Intracranial hemorrhages (1 subarachnoid and 6 intracerebral hemorrhages) occurred in 7 patients of whom 4 underwent intraarterial thrombolysis alone, and 2 underwent combined mechanical removal and intraarterial thrombolysis. One patient with tirofiban pretreatment during transport had a brain stem hemorrhage after use of a mechanical device without tissue plasminogen activator.
Follow-Up
Significantly more patients with secondary transfer died in-hospital. The difference in vital status after 12 months was similar. More patients admitted directly to the stroke centers were living at home and had good outcome according to disability scores.
Associations With In-Hospital Mortality (Table 2)
Seventeen patients died in-hospital and 22 patients were discharged. In univariate analysis, only admission facility was significantly associated with in-hospital mortality. A trend for higher mortality was seen for advanced age and for a longer time to treatment decision. In patients without verbal or motor response to verbal stimuli (nϭ19), in-hospital mortality increased markedly with longer time to treatment decision. Whereas patients with shorter time to treatment decision mostly survived (mortality in first quartile: 20%; second quartile 40%), patients with longer delay died in Ͼ50% (third quartile: 60%, fourth quartile: 75%; test for trend: Pϭ0.09).
Discussion
Patients who were first admitted to community hospitals and subsequently transferred to stroke centers had higher inhospital mortality and more frequently a poor outcome compared with those with primary admission to stroke centers. Although baseline parameters and applied treatments were similar, the only statistically significant differences were seen for the times from onset to arrival in the stroke center and to treatment decision.
A major cause for the poorer outcome of patients admitted to community hospitals seems to be the delayed diagnostic work-up and treatment in this group. The importance of early treatment onset was also emphasized by Eckert et al, 8 and the ischemic damage may be improved with early recanalization therapy as shown for systemic thrombolysis in hemispheric infarcts. 9 In univariate analysis, a trend for poor outcome with longer time to decision was found. However, this may not completely explain the difference in outcome. Other factors such as complications of the interhospital transfer may also contribute.
Limitations
Several limitations of this analysis have to be acknowledged. The relatively small numbers of cases are consequence of the low frequency of BAO. Time estimations are a critical issue in all BAO studies because symptom onset is often stuttering and progressive 10 and need of aggressive treatment may emerge only during the clinical course. This is not a randomized trial. Hence, unknown confounders cannot be excluded, particularly, if related to prehospital management or interhospital transfer. Decisions whether patients should receive only palliative treatment before the complete diagnostic work-up might have been different. However, neurologists of stroke centers were always involved in the decisions about which patients should receive specific treatments.
Finally, different treatments were executed in the stroke centers that make direct comparisons difficult. These treatment strategies, however, were distributed similarly in both groups.
Despite these limitations, the results can be useful for clinical practice. If diagnosis of BAO is suspected in prehospital examination, patients should preferably be admitted to hospitals that provide the needed diagnostic and therapeutic resources.
Because of the critical importance of time, 5 early start of systemic thrombolysis may be the best way to initiate therapy, particularly in telemedically equipped regional clinics. After publication of the prospective data of Lindsberg et al, 3 the TEMPiS protocol for BAO was changed, accordingly. Thus, patients with a suspected BAO in the community hospitals undergo immediate CT-angiography and-in case of confirmed vessel occlusion-receive systemic thrombolysis as a bridging therapy before the referral to stroke centers is started.
